Chemically synthesized protein as tumour-specific vaccine: immunogenicity and efficacy of synthetic HPV16 E7 in the TC-1 mouse tumour model.
Many successful candidate vaccines capable of combating tumours in animal models come to an untimely end because of the costs associated with the approval and production of the GMP-grade materials, which are usually of biological origin, for use in humans. We have used a GMP-compatible method to chemically synthesize a pure synthetic E7 protein of the human papillomavirus type 16 (HPV16-E7). This oncogen-derived protein is constitutively expressed in cervical cancer and its precursors and is thus considered as an excellent target for tumour-specific immunity. Injection of a mixture of the synthetic HPV16-E7 protein and the synthetic adjuvant CpG in mice resulted in strong functional HPV16-specific cytotoxic T-lymphocyte responses as measured by CD8+ MHC class I-tetramer staining, the detection of antigen-specific intracellular IFNgamma production and the ability to protect mice against a challenge with HPV16-E7+ TC-1 tumour cells in both prophylactic and therapeutic vaccination regimens. Our results demonstrate the potential use of pure synthetic vaccines that can be efficiently produced under GMP at low cost, which will stimulate the translation of new vaccination strategies into phase I/II clinical trials.